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(54) METHOD AND DEVICE FOR DRIVING ACTIVE MATRIX TYPE LIQUID CRYSTAL DISPLAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and device for driving 
a liquid crystal display capable of sufficiently securing the write time for 
pixels, and moreover and performing a multi-gradation display without 
flickers. 

SOLUTION: A single field is composed of 6-pieces of sub-fields SF1- 
SF6, and the sub-fields SF1-SF6 are scanned, and gradation display is 
performed according to the accumulative effect of the display periods in 
the sub-fields. Then, the polarity of the voltage to be applied to the 
liquid crystal is driven for display so as to vary for every continuous 
sub-field. Namely, a positive voltage is applied to the subHlelds SF1, 
SF3, SF5, and a negative voltage is applied to the subHlelds SF2, SF4, 
SF6. 
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*j£U mjfB^©^^-^©^^^ yy 

y * -)v Yx<Dm.^m?s<Dmm^xmmm.^noT 

Y U y^M$IlSy^B©ll*ilJ#i£o 

x, 

mm 1 7 4 -n> m?$ zmf&t %±vyy 4 -)v b-©? 
"bmfeoyy-yy ■< h tn^vvyy 4 -)v ft*©* 

p B tffiia$n?.«E©ffiffiS:^b^ii-, .BolEffli©* 
^P^©iHSl i:ftMt±©a^WP^©ElP ii^SS^ b < 

z$m.ft2>Tyy L 't y~? y y y ^MMSit^a© 

©jiiagut, ^mz^Mm^m^'t^mmmM 

{Bimzmz-Zht&^s 1 y ^-)\>Y^.wm>^yy^ 
-jvYx-mmv. mmrnwyy ^ -;ub*©?iS£fT 

^s -y-y^ ^ KT'©S^WP^©H«^T*P§liS^ 

^fToT^^-r b u >y^^M«S«^S©IB»S 
^^^^ll^S^WEOSilitiBl-©^^^.^^^! 

«fliig»iiig§©ffi'ttJiw©^-i' s. ><7-£^n^i»r 

a^«©lg»^ao 

tSfflitf? b 'J f ^W-ISB^ftfeMliat^ 
iHlgSSilx.sti:*)^, 1 7 >f -;ub £«!&©-£>- 77 

-;i/KT«u mmm.m<Dvyy j -)\sY<D%.&z?f 

v\ 1t77 -;u KT*©*^H©m«^i*T-P§W«^ 
ZfroYyT-l y^ Y U y 77liT$I13l^i£B©IBKiS? 



(2) 

2 

wxh^x, 

fi^«ffi©@f44Ste^'fr> R3gbfc{S^«JE£iu8B« 

mHBII*«®t^(q]iaS^ti?.*f[6l«1l©»(it^> iiulB 
5 s ^ * ;usi^fi^*E©tie i: [§l-©iI*lT'.g.oj£#*@ 

1 y j -)u Y'mm*mmirz>±D-yy * -ju y-<do %m 
i&wyy -i —)\> Y' tm^to-y-yy —)\> Yxoimskiz 

mornm t n.m&(Dm.mmmonm t mum u < a s 

iot, ^IB«BttS«g[iIS&Sl>*tfil3*tlp]«e8lB»[a]S§© 
S^^B©IK»^«o 

[11**5] BUIBjtatfflllit/lHlE&s miaB«^{l!lIE»lH] 
^t^uIBM(Rl«lIE»lHlSS©'>^ < £fc lods, Su 

20 li«j|elSST*fe?)3i:5^i:-r5if*ii3Xtt4IB«© 
TyJ'-i y~? Y y >>^^MrSffi^^B©lgt!)S«o 
[St** 6] mJlBM*^-r y^y^m^ifi. ^feWa* 
mfofrt>tz%Wf& Y 7 yV7,$>X1b% z £*!&mhirz> 

m&m 5i3«©T^^-f h y >^^s?si*^a 
©IgifcgESo 

[^B^CD^ffil^iSiB^] 
[0 0 0 1] 

^©•y- y y 4 -;u b* T-flUsK b^ Bul3ai»©-y- -r 

so K©^*S:ffV\ 1t7'7-<-;bK-r*©a^WH©m»^ 

It i pgna^Sff -5 r*SS^»©ig»*^SViE 

[0 0 0 2] 

[ifefe©feW] 7^r-f?TbU ^^^Mrgsa^a 
(LCD : Liquid Crystal Display) ^lEI&f 3*£IUg 

[0 0 0 3] ^-F7^>tFK>7-f>0S$ 
Y^yi/T,^ (TFT :Thin Film Transistor) IfitgWi 

ztis z<DTFT<Dy.j y^yy*fr^xmihzm7*m 

[0 00 4] 01 2tstJ:o^ F7-f^'lliei 1 1 
(is ^7M/-^^ 1 1 2s -r-^l^;** 113, 7 
y^lDE&l 1 4, D/A3>;1-^ 1 1 5s if^=r— V 
so *D9 11 6^if*^*fiE$nTV>?>o ^ UTs ^y Y 
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l/VXf 1 1 2. =r— *?V*J7s$> 1 1 3, ^y^-iai&i 
^7*1 12£:}3V>Ts 

[0 0 0 5] 7*-* 1^7* 1 1 3Cfc^ rvs^i/teflfe 
ffi^#A*»£ft, ->7M/^^ 1 1 2iP?>A^^ns 

■y->7*u>^bT> -?©-y->7u z^y^-m 

ggl 1 4?7'^m. ^bT> D/A=i>M-* 1 1 
5tt, ±K7y?-5 s -*ftD/A^«SS:*£'-5V'>TD 
/Afg&U tB*^^7 7"CfeS#;i'7 1 — ^*DT7 1 1 

b fc^RW*** ft ff -3 T V * £ . 
[0 0 0 6] bA^bft* 5 ^ d©<fcd£*£liS'ii&^EC 
&oTfct, 5=i**;i^-*ftA£bT7^n7*ttWjftfT 

liSU /i*;ui:bT©^g«;WA£<&3i:^5 

[0007] cnc»u«iia^^wo*aftx rtsu 

-^ifft&fcfcJf^SM-tt. WIST 7 - 334 1 24f 
&|g^'0 t #Pfl¥4 - 2 3 8 3 8 7^:S?6l;:gK*:£tlTV-> 

[0 0 0 8] 7-3 3 4 1 2 4 *f£36©T&IllKi!j 

mzm^z * n ens br-y- > 7 > 5 v > 

7U>y©^ft^^s>W7BP£ilf6W^IS!£-N ffrSB 
1t>yu>^^i^ta^v^TH^iI3Ptwt-^^&bfe0f«o 

ftswwtEft&s-r ««se»«E^j«*® t *flt 
HufB^SiEtt«ECi »)*ii*^^*;i/ft^K» 

TSCiiiCctf), ±fBBttft*iM - **<0""?&3. 
[0 0 0 9] flfBPM - 2 3 8 3 8 7 ^&§R©* 

ftEibWct& «*a»#ttfttfiR©*^ , 7-f-;H f 

C#fflU if 77 -f-;H< «©«£&# ft ON/OFF 

2>4>©T-$>3o 
[0 0 10] 

M^p^bctd^-rsBM] b^b^cA^s *swf 

7-33 4 1 2 4^fi«©*aT?tt*»*N ffi'f 

& tttuffc e> ? jss =i x ncfc s j; v > a ?sm # fe § 1 1 

^©gp^T-©rS»«^4 s A^<">^^Ah-^;i/© 
[0 0 1 1 ] Sfc1tPB 3 l £ 4-2 3 8 3 8 1 ^QMOtt 

Ttts &tr-77^-;uKT-©iffli*'^©?i£&#B$FfSA s i 



(3) 

O^seci: bfctii^ fiHttT 17 4 -fr PAMtftt 3 
3insecJ:5:!)7iJ y #-**|g£-r<2> kv^ HUB*** 

^fe 0 s»ccnw±»*a*Rfifflftfi< bfe»&. m 
bs. 

[0 0 12] ##gBJ§fcfcs ±gBHU8C«#T£3nfc*>© 
T% iiBR©»*a»RFBBft+dK:fl|«Tf*, b**N 7 

u y *-©*v^iwiaK* oii6ft^*^s©ffiii>^ 

^SVIEft^Sftffi^-r 5 c k ft gfl?j k bT ^ S . 
io [0 0 13] 

[swftJBft-rafcifr©*®] ±i3BWft^-r?>7c«) 
*^bj© o i t3«©$gm§tk i y 4 -n> h ft« 

8c©-9-^7^-;uh*TffllJ«U SWBSBR©-U-^7^-;i' 

H©j&6ftfrv\ u-77-* — )\>Yxt<nw&%m<D&Wh 
mx'ffim&w*if -5 r^^-f 7^ h y^^itM^ 

ftjsrrsit77 4 -;u i*tf £-£fb£*T«**JBib-r 3 

dtft#SJci:-r?)o 

[0014] ±ta*-8c J- 9 , 1 7 -r -;u hwk cm 

20 tf 3 3ms e c) ftlZlS^Xl&B&Vin&mZiiMM®. 

®mi£mzt.&m&Tz>z£&i3iz<> *©fc^ l^-r 

-;^^•WK^*It-*v^T^ J£©tt©«E«9Bi:ftei4©« 
E$it ft SO £ fc«£E«9Bi«S' e> n> &*immL& 6 
OHz^55;?)o 7'j9*-©^«±tS5 
dfcCfc*. 5. ^^ifi(t*E^^eHbfeiE@tt 

©ttEaaBfcftattowESEj&fc^s^^Tv^T*), 1 

X, fWffl&D3&m®RJ&&1fi 3 0 H z fil±fc«: t) , 

30 [0015] mmn 2 i3tt©%^i±s i?-f-* h ft« 
»©-y-7*7-f — ;i/Kt?«j«u B?fB^IS©f-7'7^-;u 

K©7t*ftff V\ 17-7*7 -f -;U b*T-©*^WP^©m«» 

^S©IBI!i*ffiv"*5V^-Cs miB 1 7 h*l«FJft«^ 
f 5^f-77 K©o *>"?r*£©lt77 — ;i/ h* tm 
^©lr-77 — ;i/ H X ©MS t EPS P £ tl £ Sffi ©1St4 ft 

^{b^-&> B.oiEatt©a?j^BiH©i»ni:ftatt©** 

JfiP^©«g«J 4: b < * 5 «t 5 Clt 77 4 -)V Y ft 

aKbT«5*re»-rsci:ft«r«i:-r*. 
40 [0016] ±ia«^t«tna, iE«8tt©-s^wP5©^ 

WfcftfiittO^WKCI^Pii^SS^b < ta&tztb. 
WCtt^T^ 1 7 K^P^T-©^f&^* 5 "P±9^b^ 

x, iEm&.mums.t.M.m^mam.E.<Dm^m* s mim 

b<^Sfe«i), ««©3&<bft#»tlB±-r5"ii:**T-* 
[0 0 17] W*I13I3«©^B^{± X jffl^7^ >j/^>7- 

^?su-iii^»llft#^i.#ti'i®^*'v h ij 
so @H«^nfef«^^gp©iiiaa5c> jfc-ttRCjtase^ft 
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;u t* &«»©-»■ 7*7 -f -jv v xmm u fl5iaa»©tj- y 
7 -f ^©jfettftsvx tr7*7 4 — ;i> vnowr^m 

<DJHKWClWI«a**ff ^ 7^f-f 7v h U 
JWMK^tBfiHBWtB'C*^^ m"B3St^«»IIlS& 

fft^tSioC fjIB®14SteIi!KSt>*Hui3*r[Ri«® 

MUSS*:, ft^cfcft**»i:-r3. 
[0 0 18] ±f3«/-£C<fc!*, «J|C9«lP*ns«E© 

[0 0 19] MaMI4BK®4MStt, DBR^-f v*-^ 

)V K ftlfflR©* 77 -f -;u K T'fliJjJc b, m)83^©it 7 
y -i — }l> Y<D%M&fTl\ 1*7*7 -f — ;i> K*e©a^WM 

©a*ac»we»ixN 7*s*^^iKfe«^«EE©«tt*s 
*g**, sebfes*«ff*iiWB«^Bcai*-r-5att 

fifelllKJ:, mHBB^«Bit*f(pIiaa^n?)*tfpI«®© 

«{fift, HufB7*^^;nii^f^-SJE©tg*i^H-©ffi | H 
T*aoa»{4ffl x -fiEaaeiw a *f -RiseiiKttiHissfc , i y 
^ -)\> m?s zmmir h±vyy * k©-5 *.m^© 
■9-7*7 -y t* i:S^©it77 >f KT-©^Cf?in 
*ft-5«flE©asttft"efl3*i'*N s.-oiE®&<z>£.nim$<D 
ma t fk.m&<D%7mm<Dimi t mmm b < & a «t a 

C, MIBattSte08SS*J*Huf3Ml^«aiE»lHlK©®te 
MM®** *i >^ft^ft^ftfWt-£fM®[e]e8£, ft^ 

[00 2 0] ±f3f»&£<£ 9 , KSBMft*** 
T 5^77 -r h*©-5 ^m^©f-77 -< — ;u H 
5^cDt»-77-Y -;u FT-©ftfi£F*p;bn$ft£«E©ffit£ft 
g-fb£-B\ moj£SH4©^Wra©«SSli:ftffitt©^ 
j«^©«iw t ifimm b < * 3 «fc o c-y- 77 4 h* & 
sjr b t as7jy **»-r 5 c i: * s °ri6 1. & * . 

[00 2 1] lt*ll 5 i3«©^B^(±> 3 Xfct 4 13 

S?J"Htll3*f(p]a8iI8ttlE]SS©'i>^< £<b lotf, HuI31i 

<y^>y*^^*fM*r-i."Sci5]B#tin^7-r 
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[0022] iMmmz «t 5 s icf-y rs'sigK-r *» 

-&Ctt^.T*37 hCDigMSrHa^^-yt-Sao 
[0 0 2 3] «*«6|3*©^(±s W*«5i3«©^ 
7v h >J y ^^*a«ffi*ft5*4Bs«©K«!«t«Tftt> 
Tv 158311^7 

[00 2 4] ±!3©£n < x #ISS*««-*«fflf 5 C 
[0 0 2 5] 

[^Ba©*jf6©ff^] jut, *&w<D&mm<DMm*m 
®iz&~3^xmm-t?>° 

[0026] (mmmm d ii ammowM i c« 
sT7^-f 7^? b u v9*mfa&m.^&w.<D±Vfm&* 

17-f-;UKft«* (*^SE©*f^lT-{±6fB) ©If 7 

» 7-<-;uh*-e«figu itif. ©^&©t>- 77 ^ H © 
7&6ftfrv\ -y-77-f-;wKT*©«^WK©^«^T* 
PtilSS^ftff a 7*7^-^ 7*^ h U >y 77Mr^-S"B^a 

{±6 try b7--<5-«fig-r-6 4^fts?s-r^Jco^T 

[0 0 2 7] 01 2 ft#,^ It, ft{*fl«I-ft*JEaK: 

•o^xmm-rz* @ic*v^ i o«±f*sa^-e$> 

D, 1 ltt^MIIEftliaiEST-fc^ 1 2 l±M^fflaSE»ll] 

ssT*fe 13 aft ^^tiis&T-fe 5 s 14 mmmm 

V^S. -*rb-r, L il^Si^G L h©5SM{4gC 

?£LX(Dmm\-5>i?y,f> (TFT) 16#sS;-7e>ft 

[0 0 2 8] Sfex 1 7tt*h*|«SH"»B»-e-&iK - 
©*T|ni«aflEK;[HlB& 1 7 ic J: D *flRlftffi«ffi V com** 

[00 2 9] iwfBftiJffllilBS 1 4 Ji, J£ffl7 n y 7fi^ C 

7f?ifLP, svfiBttSte«^-F#©f&jffli(i^ft, 

{S^fllgttlHlSS 1 2 CtB^-T S h^K:, iEffl7 n y 7« 
^CH3, j£ffl*Dy7{i^CH4;&V7*-Mi^S 
T 2^©ffiiJfflIfi^ft^«{El!l|gttlEl!iS 1 1 Jem* b, Eft 
Hfi&l 1, 1 2ft;frbT-g^!§K»ftfOTbTV , >£o 
[0 0 3 0] BfH3fg^^*£[3S& 1314, 6 If y h©HM 
7 s -^T**^n57 f S*^->Hli^(§^AftA*b, 
JE©B^t^S^»^^C®^bfc7*i*^;i/iB^-^ 
a i ft*mi-?>^tgft*-ra<» -s*, M^^lHlESl 3 
so (4n>bD-5 1 4*?)0Wi^Ci:i DJflSlWt-tf 
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[0031] mmfewmmM® 1 1 1±. *sj v u^* 

5 mti LT#£*iBft ft a «t 5 izmntif ft 

T v * 5 o f!tifi3{i^{IIIKi!« 12lt El 2 «t -5 
C> J/7M/^^4 0t ^i^UHi^fi^A 1 ft^ 

m^ft^^f 3^2^5f«4 m^Ex- 

7*7 * b*Mi^s^wai^^;i/#ste-r sffittsteft 
2 ©ai*T'fe5x^^;n*^M^'A i #x**nTv^ 

[0 0 3 2] ££s lul3^«liKtt[l]K 1 1 , fe^flOSK 

wiiiss 1 2 jktm\ftn®mmi& 1 7 u a 

c js »> a * n & wiiftiHiRT? » 4 « 
[0033] 03(±^IBi!;©~>-^>^EI"r*fe2.o * 

FSF 1~SF efc^HSIcFfrlTV^So -ettv &t"-7"7 
W —A- 1* S F 1 ~ S F 6 «£a«"*»!F«S R fc*"SKBiHI 

CD-y-^-f-^HSF l~SF6C43V'>T i &lRl— t&Z 

S F 6 ©«^X8WD 1 ~D 6 li, ^©lf#Pi8*iltA' 1 : 
2:4:8:16:3 2 t4otl) "K it 7* 7 — ;i/ h* 

[0 0 3 4] pgi3St~f^1t77^-;i'Kt©ft&i$&W 

3n±#w*ftjjv*-. tt^-t\ 

F 1 ©#A*S*K£ftfci§li> fctPtfl 2 
^ 7 ^-;H?sFl, SF2©##S^£ftfc»&fci: 

[0 0 3 5] ait^llt 
#ftJ£©ff#i 1 T?tt^£WiD;*ft3«E©tt14#JiR 
-f -"*>1t77 -f KSC jgflrf 3 £-5 fcBftSftTV^S 
d^T-feSo BP^s tt77>f-;H*SF 1, SF3, S 

F5m iffitt©«ff#wio£*u it7*7 ^-;i/^s 
F2, SF4, sF6m fkW&vmfcftmQZ n 

So 

[0 0 3 6] £©J:$fcK»SW5fc»N -**fSW©J&tB 
1 T-fct, S&££l§]ft4 SSUmaSHMHlB 1 7© 

aittPi)w©4"f 5 >t*#. 1 4 c j: vmmz 

ft, fitPfl'Wb&f—PA- 1<DW£\/'W#* 1t7*7-f 
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-;uKHaa*K:»t)«bSte$n, -&*^ ttrai«s*<i 

V c o mfl^y *;i/BMM§ ftEA 1 ©tSU £ Bl— ©S 
tlT-E.OjS»(ftfflT-9-7*7 K«tCSK-t"S3SEjSt|gSj 
$ft3. H6*#flaUTKWtSi:N 0!l*.t£^n#g© 
^S^-f >©7^f (f^^;«r-^Al £ 

ffl^-rs) #06 (a) Tf»sa^*a^f h&r 

tefi^Ftt, 06 (b) £7jVf«fc? (3-9-77 -f-^KS 
F l-ettn— ^^;i/T-y-7"7-f — ;H*SF 2"Cfcfc*vf ^ 
^i/iiv^o tit 7*7 -< — ;u KStv^<;i/A'Ste1" 

(c) iat^7-f-M*SF lfi±ri*^;i' 

Mfcr*— * A 1 tt^Steflt 7*7 4 F S F 2 T-fefcr" 
S?^;i/BSfkT r — ^AlttRKE-rio —lis ft|q|*ffi*(& 

V c o m(±, 0 6 (d) fcjjVrJ: 5 CItlflEA 1 

©jgffimt *si-©JE*im-efio*s»{4ffi-eit7*7 ^ h* 
4}cs)(E"r«*SEaEe»*iis. £©*8i& ttSKWins 

ftSWEfct, IH6 (e) KjjVr i^Ct^-f- 

^'fytiii/t, ^tMp^nsmjE* 5 it77-f 

[0037] ci©j:dt:«acsiJn*n*«E©atts 
3^S-tt77-<-;i/K«"3^b$^2.ii:{ci , 3, 

[0 0 38] jy.Tt, 7 U y *— ©«^*l»±Tf * 51 
ftCov>TH7ft#B8bT»i£'r5. 07 (1) {±17 
^ K§tM^-*piD»E©fiit4* s ^b-r s 7^ — ;H* 

so (71/-Afite) K«**Sft^bfc*©TJ»So CI 

©J:-55ftK»*iStJ-5i:, iEffitt©«E^i:^«Stt 

-rnfis ^j^(S07 (2) {37B-rj-d*:^* s f#^n, 
^*tfetj-«E«s©SMS'CJ:t)s *ripj««i»(ac3r7 
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CLAIMS 



[Claim(s)] 

[Claim 1] the drive method of the active matrix type liquid crystal display characterized by the thing which continue 
the polarity of the voltage impressed to liquid crystal, and which it is made to change for every subfield and is done for 
a display drive in the drive method of an active matrix type liquid crystal display of constituting the 1 field from two or 
more subfields, scanning two or more aforementioned subfields, being the accumulation effect of the display period in 
a subfield, and performing a gradation display 

[Claim 2] In the drive method of an active matrix type liquid crystal display of constituting the 1 field from two or 
more subfields, scanning two or more aforementioned subfields, and performing a gradation display by the 
accumulation effect of the display period in a subfield The polarity of the voltage impressed to the liquid crystal in a 
predetermined subfield and a residual subfield among all the subfields that constitute the 1 aforementioned field period 
is changed. And the drive method of the active matrix type liquid crystal display characterized by choosing a subfield 
and carrying out a display drive so that total of the display period of straight polarity and total of the display period of 
negative polarity may become almost equal. 

[Claim 3] To the periphery of the liquid crystal display section by which the unit pixel which has the pixel switching 
element and pixel electrode which are characterized by providing the following has been arranged in the shape of a 
matrix While having the display side drive circuit which supplies a digital image signal to the scan side drive circuit 
and signal line which supply a scanning signal to the scanning line The driving gear of the active matrix type liquid 
crystal display which constitutes the 1 field from two or more subfields, scans two or more aforementioned subfields, 
and performs a gradation display by the accumulation effect of the display period in a subfield. The inversion circuit 
which outputs the signal level which was prepared in the output stage of the aforementioned display side drive circuit, 
was made to reverse the polarity of a digital image signal level, and was reversed to the aforementioned signal line, the 
potential of the counterelectrode by which opposite arrangement is carried out at the aforementioned pixel electrode — 
the same amplitude as the amplitude of the aforementioned digital image signal level and the counterelectrode drive 
circuit which carries out an alternating current drive by the opposite phase and the control circuit which controls the 
timing of the polar period of the aforementioned inversion circuit and the aforementioned counterelectrode drive 
circuit, respectively to change the polarity of the continuous voltage impressed to liquid crystal for every subfield 
[Claim 4] To the periphery of the liquid crystal display section by which the unit pixel which has the pixel switching 
element and pixel electrode which are characterized by providing the following has been arranged in the shape of a 
matrix While having the display side drive circuit which supplies a digital image signal to the scan side drive circuit 
and signal line which supply a scanning signal to the scanning line The driving gear of the active matrix type liquid 
crystal display which constitutes the 1 field from two or more subfields, scans two or more aforementioned subfields, 
and performs a gradation display by the accumulation effect of the display period in a subfield. The inversion circuit 
which outputs the signal level which was prepared in the output stage of the aforementioned display side drive circuit, 
was made to reverse the polarity of a digital image signal level, and was reversed to the aforementioned signal line. 
The potential of the counterelectrode by which opposite arrangement is carried out with the same amplitude as the 
amplitude of the aforementioned digital image signal level to the aforementioned pixel electrode And the 
counterelectrode drive circuit which carries out an alternating current drive by the opposite phase, The polarity of the 
voltage impressed to the liquid crystal in a predetermined subfield and a residual subfield among all the subfields that 
constitute 1 field period is changed. And the control circuit which controls the timing of the polar period of the 
aforementioned inversion circuit and the aforementioned counterelectrode drive circuit, respectively so that total of the 
display period of straight polarity and total of the display period of negative polarity become almost equal. 
[Claim 5] The driving gear of the active matrix type liquid crystal display according to claim 3 or 4 characterized by 
being the built-in drive circuit really formed on the substrate in which a pixel switching element is formed 
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simultaneous in case at least one of the aforementioned scan side drive circuit, the aforementioned signal side drive 
circuit, and the aforementioned counterelectrode drive circuits forms the aforementioned pixel switching element. 
[Claim 6] The driving gear of the active matrix type liquid crystal display according to claim 5 characterized by being . 
the TFT which the aforementioned pixel switching element becomes from a polycrystal semiconductor. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . _ . , 

[The technical field to which invention belongs] this invention constitutes the 1 field from two or more sublields, scans 
two or more aforementioned subfields, and relates to the drive method of a liquid crystal display and driving gear 
which perform a gradation display according to the accumulation effect of the display period in a subfield. 

[Description of the Prior Art] Generally, a gate line (scanning electrode) is prepared in a line writing direction about 1 
pixel, and, as for the liquid crystal driving gear which drives an active matrix type liquid crystal display (LCD:Liquid 
Crystal Display), the drain line (signal electrode) is prepared in the direction of a train. And while a data signal is 
inputted into this drain line, corresponding to a horizontal scanning, a gate voltage is alternatively impressed to a gate 
line one by one. 

[0003] There is a driver circuit corresponding to each intersection of this gate line and a drain line which the 1 1 1 
(TFT:Thin Film Transistor) as a switching element is connected for every pixel, switches this TFT, and carries out the 
display control of the liquid crystal. 

[0004] As shown in drawing 12 , the driver circuit 1 1 1 consists of a shift register 1 12, the data register 1 13, a latch 
circuit 1 14, D/A converter 1 15, a voltage follower 116, etc. And to a shift register 1 12, a data register 1 13, and a latch 
circuit 1 14, a logic power supply is inputted, respectively, and the data sampling signal for sampling image data is 
created, shifting a start pulse one by one with a shift clock in a shift register 112. 

[0005] Based on the data sampling signal which a digital image signal is inputted and is inputted from a shift register 
1 12, a digital image signal is sampled in a data register 1 13, and the sampling data are latched to it by the latch circuit 
1 14. And D/A converter 115 carries out D/A conversion of the above-mentioned latch data based on a D/A reference 
supply, outputs them to each signal electrode 1 17 through the voltage follower 1 16 which is an output buffer, and is 
performing the multi-gradation display according to the video signal. 

[0006] However, if it is in such a liquid crystal driving gear, in order to input digital data and to perform analog output, 
power is consumed in the portion of the D/A converter inside a driver, and there is a problem that the power 
consumption as a panel becomes large. 

[0007] On the other hand, the liquid crystal driving gear in which the multi-gradation display with small power 
consumption is possible is indicated by JP,7-334124,A and JP,4-238387,A by the low cost by constituting the liquid 
crystal of a liquid crystal display panel, without using a D/A converter for the interior or the exterior. 
[0008] The liquid crystal driving gear of JP,7-334124,A A wave signal generation means to generate the wave signal 
with which a voltage level changes continuously for every predetermined period, The pulse width gradation control 
means which generate the sampling signal which changes into the pulse width corresponding to the gradation of the 
digital image signal inputted, and samples the aforementioned wave signal according to the pulse width, The above- 
mentioned purpose is attained by having a liquid crystal driver voltage generation means to generate the predetermined 
liquid crystal driver voltage corresponding to the aforementioned gradation based on the aforementioned sampling 
signal, and carrying out the display drive of the liquid crystal display panel by the aforementioned liquid crystal driver 

voltage. . ...... 

[0009] Moreover, in the liquid crystal driving gear of JP,4-238387,A, a write-in unit is divided into two or more 
subfields, by carrying out ON/OFF control of the writing for every subfield, gradation is changed and the above- 
mentioned purpose is attained. 

[problem(s) to be Solved by the Invention] However, by the method of JP,7-334124,A, while there is a problem of 
having to establish outside a wave signal generation means to generate the wave signal with which a voltage level 
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changes continuously for every predetermined period in high degree of accuracy and a low impedance circuit, and 
becoming high cost, there is a fault to which the power consumption of a system total becomes [ the power 
consumption in this portion ] large greatly. 

[001 1] Moreover, by the method of JP,4-238387,A, when the write-in time to the pixel in each subfield set to 
lOmicrosec, 1 field period was set to about 33 msec(s) at the lowest, and there was a problem that a flicker occurred. 
When write-in time is shortened more than this on the contrary, sufficient amount of charges for a pixel cannot be 
supplied, but which problem with insufficient ON arises. 

[0012] this invention was made in view of the above-mentioned technical problem, can fully secure the write-in time of 
a pixel, and, moreover, aims at offering the drive method of the liquid crystal display in which a multi-gradation 
display is possible and a driving gear without a flicker. 
[0013] 

[Means for Solving the Problem] it is characterized by to make it change for every subfield which continues the 
polarity of the voltage impressed to liquid crystal, and to carry out a display drive among this inventions in the drive 
method of an active matrix type liquid crystal display of invention according to claim 1 constituting the 1 field from 
two or more subfields, scanning two or more aforementioned subfields, being the accumulation effect of the display 
period in a subfield, and performing a gradation display, in order to attain the above-mentioned purpose 
[0014] By the above-mentioned composition, the voltage waveform of straight polarity and the voltage waveform of 
negative polarity will be intermingled within 1 field period (for example, 33msec(s)). Therefore, the voltage waveform 
which applied the voltage waveform of straight polarity and the voltage waveform of negative polarity within 1 field 
period is obtained, and fundamental-wave frequency is set to 60Hz. Therefore, generating of a flicker can be prevented. 
That is, even if the voltage waveform of straight polarity and the voltage waveform of negative polarity which ran and 
originated in voltage etc. differ from each other, an optical response is equalized within 1 field period, therefore the 
fundamental-frequency component of a luminescence wave is set to 30Hz or more, and generating of a flicker can be 
prevented. 

[0015] Invention according to claim 2 constitutes the 1 field from two or more subfields. In the drive method of an 
active matrix type liquid crystal display of scanning two or more aforementioned subfields and performing a gradation 
display by the accumulation effect of the display period in a subfield The polarity of the voltage impressed to the liquid 
crystal in a predetermined subfield and a residual subfield among all the subfields that constitute the 1 aforementioned 
field period is changed. And it is characterized by choosing a subfield and carrying out a display drive so that total of 
the display period of straight polarity and total of the display period of negative polarity may become almost equal. 
[0016] According to the above-mentioned composition, since total of the display period of straight polarity and total of 
the display period of negative polarity become almost equal, compared with the conventional example whose liquid 
crystal applied voltage in 1 field period is the same polarity, a luminescence response in 1 field period is equalized, and 
generating of a flicker can be suppressed. In addition, since the actual value of straight polarity applied voltage and 
negative polarity applied voltage becomes almost equal, degradation of liquid crystal can be prevented effectively. 
[0017] Invention according to claim 3 to the periphery of the liquid crystal display section by which the unit pixel 
which has a pixel switching element and a pixel electrode has been arranged in the shape of a matrix While having the 
display side drive circuit which supplies a digital image signal to the scan side drive circuit and signal line which 
supply a scanning signal to the scanning line Constitute the 1 field from two or more subfields, and two or more 
aforementioned subfields are scanned. It is the driving gear of the active matrix type liquid crystal display which 
performs a gradation display by the accumulation effect of the display period in a subfield. The inversion circuit which 
outputs the signal level which was prepared in the output stage of the aforementioned display side drive circuit, was 
made to reverse the polarity of a digital image signal level, and was reversed to the aforementioned signal line, The 
potential of the counterelectrode by which opposite arrangement is carried out with the same amplitude as the 
amplitude of the aforementioned digital image signal level to the aforementioned pixel electrode And the 
counterelectrode drive circuit which carries out an alternating current drive by the opposite phase, It is characterized by 
including the control circuit which controls the timing of the polar period of the aforementioned inversion circuit and 
the aforementioned counterelectrode drive circuit, respectively so that the polarity of the continuous voltage impressed 
to liquid crystal for every subfield may be changed. 

[0018] The thing which continue the polarity of the voltage impressed to liquid crystal by the above-mentioned 
composition and which it is made to change for every subfield and is done for a display drive becomes possible. 
[0019] Invention according to claim 4 to the periphery of the liquid crystal display section by which the unit pixel 
which has a pixel switching element and a pixel electrode has been arranged in the shape of a matrix While having the 
display side drive circuit which supplies a digital image signal to the scan side drive circuit and signal line which 
supply a scanning signal to the scanning line Constitute the 1 field from two or more subfields, and two or more 
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aforementioned subfields are scanned. It is the driving gear of the active matrix type liquid crystal display which 
performs a gradation display by the accumulation effect of the display period in a subfield. The inversion circuit which 
outputs the signal level which was prepared in the output stage of the aforementioned display side drive circuit, was 
made to reverse the polarity of a digital image signal level, and was reversed to the aforementioned signal line, The 
potential of the counterelectrode by which opposite arrangement is carried out with the same amplitude as the 
amplitude of the aforementioned digital image signal level to the aforementioned pixel electrode And the 
counterelectrode drive circuit which carries out an alternating current drive by the opposite phase, The polarity of the 
voltage impressed to the liquid crystal in a predetermined subfield and a residual subfield among all the subfields that 
constitute 1 field period is changed. And it is characterized by including the control circuit which controls the timing of 
the polar period of the aforementioned inversion circuit and the aforementioned counterelectrode drive circuit, 
respectively so that total of the display period of straight polarity and total of the display period of negative polarity 
may become almost equal. 

[0020] It becomes possible to choose a subfield and to carry out a display drive by the above-mentioned composition, 
so that the polarity of the voltage impressed to the liquid crystal in a predetermined subfield and a residual subfield 
among all the subfields that constitute 1 field period may be changed and total of the display period of straight polarity 
and total of the display period of negative polarity may become almost equal. 

[0021] Invention according to claim 5 is the driving gear of an active matrix type liquid crystal display according to 
claim 3 or 4, and in case at least one of the aforementioned scan side drive circuit, the aforementioned signal side drive 
circuit, and the aforementioned counterelectrode drive circuits forms the aforementioned pixel switching element, it is 
characterized by being the built-in drive circuit really formed on the substrate in which a pixel switching element is 
formed simultaneously. 

[0022] By the above-mentioned composition, reduction of cost can be aimed at compared with the case where IC chip 
is mounted. 

[0023] Invention according to claim 6 is the driving gear of an active matrix type liquid crystal display according to 
claim 5, and is characterized by being the TFT which the aforementioned pixel switching element becomes from a 
polycrystal semiconductor. 

[0024] Like the above, a more stable and quality driving gear is constituted by using a polycrystal semiconductor. 

[Embodiments of the Invention] Hereafter, the form of each operation of this invention is explained based on a 
drawing. 

[0026] (Form 1 of operation) Drawing 1 is the circuit diagram showing the whole active matrix type liquid crystal 
display composition concerning the form 1 of operation, and drawing 2 is the block diagram showing the composition 
of a signal side drive circuit. This liquid crystal display is an active matrix type liquid crystal display which is the 
digital drive method which performs a gradation display with a digital image signal, constitutes the 1 field from a 
subfield of plurality (the form 1 of this operation six pieces), scans two or more of these subfields, and performs a 
gradation display by the accumulation effect of the display period in a subfield. In addition, with the form 1 of this 
operation, a digital image signal explains the example which displays 64 gradation with 6-bit data composition. 
[0027] Concrete composition is explained with reference to drawing 1 and drawing 2 . In drawing ! , 10 is the liquid 
crystal display section, 1 1 is a scan side drive circuit, 12 is a signal side drive circuit, 13 is a signal generating circuit, 
and 14 is a control circuit. Two or more signal lines SL, --, two or more scanning-line GL~ are arranged in the shape 
of a matrix at the liquid crystal display section 10. And TFT (TFT) 16 as a pixel switching element electrically 
connected to the pixel electrode is formed in the intersection position of a signal line SL and the scanning line GL. 
[0028] Moreover, 17 is a counterelectrode drive circuit and the alternating current drive of the counterelectrode 
potential Vcom is carried out by this counterelectrode drive circuit 1 7 with the predetermined period. 
[0029] The aforementioned control circuit 14 outputs the non-inverter clock signal CH3, the antiphase clock signal 
CH4, and the control signal of start signal ST2 grade to the scan side drive circuit 1 1, and is controlling the display 
drive through the drive circuits 1 1 and 12 while it outputs control signals, such as the non-inverter clock signal CHI, 
the antiphase clock signal CH2, start signal ST1, the latch signal LP, and the inversion signal F, to the signal side drive 
circuit 12. 

[0030] The aforementioned signal generating circuit 13 inputs the digital image signal A which consists of 6-bit 
gradation data, and has the function which generates the digital image data Al which suited the drive method 
concerning the gestalt of this operation. In addition, as for the signal generating circuit 13, processing operation is 
controlled by the control signal C from a controller 14. 

[0031] The aforementioned scan side drive circuit 1 1 consists of a shift register, a buffer, etc., and it is constituted so 
that a scanning pulse may be outputted to the scanning line GL and each scanning line may be scanned sequentially. 
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The aforementioned signal side drive circuit 12 consists of a shift register 40, the 1st latch circuit 41 which latches the 
digital image signal Al, the 2nd latch circuit 42 which latches the output of the 1st latch circuit 41, and a inversion 
circuit 43 realized by EX-OR, as shown in drawing 2 . The inversion signal F which logical level reverses for every 
sub field period is inputted into one input terminal of the inversion circuit 43, and the digital image signal Al which is 
the output of the 2nd latch circuit 42 is inputted into the input terminal of another side. Thereby, the voltage level of 
the digital image data Al is repeatedly reversed for every subfield period so that it may mention later. 
[0032] In addition, the aforementioned scan side drive circuit 11, the signal side drive circuit 12, and the 
counterelectrode drive circuit 1 7 are built-in drive circuits which are formed with polycrystal silicon and were 
simultaneously built at the time of the production process of the liquid crystal display section 1 0. 
[0033] Drawing^ is the sequence diagram of a display drive. The 1 field is divided into six subfields SF1-SF6 with the 
gestalt 1 of this operation. And each subfields SF1-SF6 consist of a write-in period R and a display period D (it is 
equivalent to the maintenance period holding the written-in signal level). Although the write-in period R is the same 
also in which subfields SF1-SF6, the display period D serves as time width of face according to weighting of digital 
image data. That is, the time width-of-face ratio is as a result of [ of 1 :2:4:8: 16:32 an intermediary cage, and the 
display time in a subfield ] accumulation, and the display periods D1-D6 of subfields SF1-SF6 are constituted so that 
64 gradation may be displayed. 

[0034] The concrete relation between a gradation display and a subfield is shown in drawing 4 . In a round mark, in 
d rawing 4 , selection and x mark show un-choosing. It is ** for the gradation level 2 being displayed, when it follows, 
for example, a subfield SF 1 is chosen, and the gradation level 4 being displayed when only subfields SF1 and SF2 are 
chosen. 

[0035] here — it should observe — it is the thing which the polarity of the voltage impressed to liquid crystal with the 
gestalt 1 of this operation as shown in drawing 5 follows and which is being driven so that it may change for every 
subfield That is, the voltage of straight polarity is impressed in subfields SF1, SF3, and SF5, and the voltage of 
negative polarity is impressed in subfields SF2, SF4, and SF6. 

[0036] In order to obtain such a drive, with the gestalt 1 of this operation, it is controlled by the control circuit 14, and 
the voltage level of the digital image data Al is repeatedly reversed for every subfield period, and the counterelectrode 
potential Vcom is the same amplitude as the amplitude of the digital image signal level Al, and the timing of the polar 
period of the inversion circuit 43 and the counterelectrode drive circuit 17 is reversed for every subfield by the opposite 
phase, and an alternating current drive is carried out. If it explains with reference to drawing 6 , the case where the line 
data (it is equivalent to the digital image data Al) of the n-th scan line are drawing^ (a), for example will be assumed. 
As shown in drawing 6 (b), by the subfield SF 1, level reverses the inversion signal F for every subfield like high level 
by the low level at a subfield SF 2. Thereby, as the output from the inversion circuit 43 is shown in draw ing 6 (c), in a 
subfield SF 1, the digital image data Al are noninverting, and the digital image data Al are reversed in a subfield SF 2. 
On the other hand, as shown in drawing 6 (d), the counterelectrode potential Vcom is the same amplitude m as the 
amplitude m of the picture signal voltage Al, and an alternating current drive is reversed and carried out for every 
subfield by the opposite phase. Consequently, as the voltage impressed to liquid crystal is shown in drawing 6 (e), 
polarity will change for every subfield. In this example, although it explains and excels about the n-th scan line, 
operation with the same said of other scan lines is performed. Therefore, the voltage impressed to liquid crystal will 
change for every subfield about all scan lines. 

[0037] Thus, by [ which continue the polarity of the voltage impressed to liquid crystal ] making it change for every 
subfield, generating of the flicker which had become a problem in the conventional example can be prevented. 
[0038] Below, the reason for the ability to prevent generating of a flicker is explained in fiill detail with reference to 
drawing_7 . Drawing.! (1) shows the field reversal (frame reversal) drive method that the polarity of liquid crystal 
applied voltage changes for every field. If the ideal case where it is said that the voltage waveform of negative polarity 
is completely the same as the voltage waveform of straight polarity is assumed according to such a drive method, a 
wave as shown, for example in dr awing 7 (2) will be acquired, and fundamental frequency will be set to 60Hz. 
Therefore, there is no generating of a flicker in such the ideal state. However, it runs, and the present condition is that 
the voltage waveform of straight polarity and the voltage waveform of negative polarity change actually with 
phenomena, such as voltage, though offset is given to counterelectrode potential, it becomes a wave as shown in 
drawing 7 (3), therefore fundamental frequency is set to 60Hz, and a flicker occurs. Then, if the 1 field is divided into 
two subfields as the dashed line of drawing 7 (1) shows, and impress straight polarity voltage in one subfield and it is 
made to impress negative polarity voltage in the subfield of another side, as shown in drawing 7 (4), the voltage 
waveform of straight polarity and the voltage waveform of negative polarity will be intermingled within 1 field period, 
the voltage waveform which applied the voltage waveform of straight polarity and the voltage waveform of negative 
polarity will be obtained, and fundamental-wave frequency will be set to 60Hz. Therefore, generating of a flicker can 
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be prevented. That is, even if the voltage waveform of straight polarity and the voltage waveform of negative polarity 
which ran and originated in voltage etc. differ from each other, an optical response is equalized within 1 field period, 
therefore the fundamental-frequency component of a luminescence wave is set to 30Hz or more, and generating of a 
flicker can be prevented. It is made to change the polarity of liquid crystal applied voltage for every continuous 
subfield with the gestalt 1 of this operation based on such a principle. 

[0039] Subsequently, the display action of the liquid crystal display concerning the gestalt 1 of this operation is 
explained. First, the digital image signal A is beforehand changed into the digital image signal Al which suited this 
drive method by the signal generating circuit 13. First, if the digital image signal Al is supplied to an input data line, 
synchronizing with this, a latch pulse will be outputted one by one from a shift register 40. Thereby, each bit data of 
the 1st line data is latched to the 1st latch circuit 41 one by one. In this way, after one-line data are latched to the 1st 
latch circuit 41, the latch pulse LP is supplied common to all the 2nd latch circuit 42. Thereby, while line data are 
latched to the 2nd latch circuit 42 from the 1st latch circuit 41, it is outputted to the liquid crystal display section 10 
through signal-line SL~. The 1st scanning line GL1 is chosen synchronizing with this. Thereby, the 1st line data are 
written in each pixel electrode. Subsequently, same operation is performed one by one and line data are written in one 
by one. And the writing of the following subfield SF 2 begins after display period Dl progress from the time of writing 
in and ending in a subfield SF 1 . At this time, the level of the inversion signal of the inversion circuit 43 changes from 
a low level to high level. By this, the level of the output signal of the 2nd latch circuit 42 is reversed by the inversion 
circuit 43, this reversed signal level writes in, and it becomes voltage. And the writing of the following subfield SF 3 
begins after display period D2 progress from the time of writing in and ending in a subfield SF 2. In this way, the scan 
of subfields SF1-SF6 will be completed, and the gradation display by 64 gradation will be made by the accumulation 
display period in 1 field period which is each pixel. The scan for every subfields SF [ SF1-] 6 in such 1 field period is 
made for every field one by one, and becomes possible [ displaying the picture of multi-gradation displaying / to 
wish ]. And since the polarity of liquid crystal applied voltage changes for every subfield as mentioned above, a quality 
picture without a flicker can be displayed. 

[0040] Moreover, with the gestalt 1 of this operation, since the gradation data of a digital image signal are indicated by 
gradation, without using a D/A converter, power consumption is sharply reducible. 

[0041] Subsequently, since it was made to display by the drive method concerning the gestalt of this operation and 
luminescence frequency was measured, the result is shown in drawing 8 . In addition, drawing 9 is the luminescence 
frequency characteristic of the conventional example. 

[0042] Drawing 9 (a) is the wave measured with the oscilloscope of the luminescence wave by the conventional drive 
method, and drawing 9 (b) carries out the Fourier transform of the wave shown in drawing 9 (a). Since the waves of 
luminescence for every 33msec(s) differ, a component 30Hz or less is large, and a flicker occurs. 
[0043] On the other hand, drawingj} (a) is an optical response waveform when the voltage in a continuous subfield is 
reversed. As compared with the always same polar case, it turns out that the wave of the optical response for every 
33msec is almost equal. It is admitted that a basic component is set to 30Hz or more by this, and a flicker hardly 
occurs. Therefore, when displaying in same write-in time, it is understood that the good picture in which the frequency 
component of luminescence becomes high and this invention does not have a flicker as compared with the 
conventional method is acquired. 

[0044] Moreover, it consists of gestalten 1 of this operation so that counterelectrode potential may be reversed for 
every subfield, as described above. This becomes possible to drive only on the voltage of binary level, and it enables 
circuitry to simplify. For example, if the case where the alternating current drive of the counterelectrode is not carried 
out for every subfield is assumed, it is necessary to write in the voltage of the level of three values at the time of the 
voltage impression by negative polarity at the time of the voltage impression with straight polarity, and voltage 
impression un-impressing [ of straight polarity and negative polarity ]. And since it is necessary to make the output 
stage of a signal side drive circuit correspond to 3 value output in this case, circuitry becomes complicated. 
Furthermore, it is necessary to have outside the power circuit which has the output of 3 level, and we are anxious about 
the increase in the power consumption as a system. However, with the gestalt 1 of this operation, in order that 
counterelectrode potential may be reversed for every subfield, generating of the above-mentioned technical problem is 
prevented. 

[0045] Moreover, in the above-mentioned example, although the 1 field divides into six subfields SF1-SF6 and it 
explains and excels about the example of 64 gradation displays, this invention is not limited to this, the 1 field is 
divided into seven subfields, for example, it may be made to perform 128 gradation displays, and the 1 field is divided 
into eight subfields and it may be made to perform 256 gradation displays. Since lOmicrosec grade reservation of the 
write-in time can be especially carried out even if it is the multi-gradation display of 256 gradation etc., sufficient 
writing for a pixel is made and the display which moreover does not have a flicker is attained. 
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[0046] (Gestalt 2 of operation) 1 field period is constituted from the subfield corresponding to weighting of digital 
image data although two or more subfields which constitute 1 field period consist of gestalten 1 of the above- 
mentioned implementation so that it may have an eclipse display period with weight to digital image data, and it can . 
cook, and the subfield added in order to prevent generating of false coutour by the gestalt 2 of this operation. That is, as 
shown in drawing 10 (a), the ratio of the display periods D1-D6 of subfields SF1-SF6 is set as 

D1:D2:D3:D4:D5:D6=1:2:4:8:8:8. Subfields SF1-SF4 are subfields corresponding to weighting of digital image data 
here, and it is the subfield added in order that subfields SF5 and SF6 might prevent generating of false coutour. 
[0047] Therefore, although it is the same as that of the gestalt 1 of operation in the point that the 1 field is constituted 
from the gestalt 2 of this operation by six subfields, only 32 gradation can be expressed as the gestalt 2 of this 
operation. However, the frequency which white or a black display pixel follows can be stopped, and it is possible to 
reduce generating of false coutour as much as possible. 

[0048] Even if it is the composition of such the 1 field, by [ which continue like the gestalt 1 of the above-mentioned 
implementation ] changing the polarity of liquid crystal applied voltage for every subfield, (the drawing 10 (b) 
reference) and a luminescence response in 1 field period are equalized, and generating of a flicker can be prevented. 
[0049] (Gestalt 3 of operation) With the gestalten 1-2 of the above-mentioned implementation, a subfield is chosen and 
a display drive is carried out so that total of the display period of straight polarity and total of the display period of 
negative polarity may become almost equal among all the subfields that constitute 1 field period from a gestalt 3 of this 
operation although the polarity of the continuous voltage impressed to liquid crystal for every subfield wants to 
change. 

[0050] If it explains concretely with reference to dr awin g 1 1 , as shown in drawi ng 1 1 (a), with the form 3 of this 
operation, the ratio of the display periods D1-D6 of subfields SF1-SF6 is set as D1:D2:D3:D4:D5:D6=1:1:2:4:8:8. And 
polarity of the voltage impressed to liquid crystal is made into straight polarity by subfields SF1, SF2, SF3, and SF5, as 
shown in drawing_U (b), and let it be negative polarity by subfields SF4 and SF6. 

[0051] Therefore, in the point that the 1 field is constituted from the form 3 of this operation by six subfields, although 
it is the same as that of the form 1 of operation, only 36 gradation can be expressed as the form 3 of this operation. 
However, since total of the display period of straight polarity and total of the display period of negative polarity 
become almost equal, compared with the conventional example whose liquid crystal applied voltage in 1 field period is 
the same polarity, according to the drive of the form 3 of this operation, a luminescence response in 1 field period is 
equalized, and generating of a flicker can be suppressed. In addition, since the actual value of straight polarity applied 
voltage and negative polarity applied voltage becomes almost equal, degradation of liquid crystal can be prevented 
effectively. 
[0052] 

[Effect of the Invention] As mentioned above, according to this invention, the write-in time of a pixel can fully be 
secured and, moreover, the multi-gradation display without a flicker is attained. Moreover, the D/A converter currently 
used in the conventional example becomes unnecessary, and can perform the few multi-gradation display of power 
consumption. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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